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METHOD AND SYSTEM FOR CONTROLLING AN ILLUMINATING 

APPARATUS 

Field of the Invention 
5 The present invention relates to a luminance controlling system, 

particularly to an adaptive system that could automatically adjust its own 
luminous intensity according to the luminous intensity of the circumstance . 

Background of the Invention 
10 Electronic devices such as mobile phone, PDA (Personal Digital 

Assistant), pager, etc. usually have a display screen, which is mostly a liquid 
crystal displaying apparatus that could make the content to be displayed 
visible by providing backlights when the luminous intensity of the 
circumstance is not high enough. Meanwhile, these electronic devices such as 
15 mobile phone and PDA (Personal Digital Assistant) may also have a data 
inputting apparatus comprising a set of keys, and the devices make the keypad 
visible through backlights when the luminous intensity of the circumstance is 
not high enough. 

20 Fig. 1 is the prior art digital luminance controlling system. The system is a 

technical solution disclosed in the U.S. Patent US5, 760, 760 (granted on June 
2, 1998), comprising a light sensing apparatus 110, a digital luminance 
controlling apparatus 120, a light source controlling apparatus 130 and a group 
of light sources 140, with the digital luminance controlling apparatus further 

25 comprising an analog -to-digital converter (ADC) 122, a digital signal 
processor (DSP) 124 and a memory 126. When the light sensing apparatus 110 
detects the luminous intensity of the circumstance , it sends an signal of the 
luminous intensity of the circumstance to the digital luminance controlling 
apparatus 120, and the analog signal is converted into digital signal in 

30 accordance with a preset sampling frequency by the analog-to-digital 
converter 122 and the digital signal is sent to the digital signal processor 124, 
and the digital signal processor 124 reads the luminance level in the memory 
126 according to the digital luminous intensity signal and converts it into a 
luminance controlling signal to be sent to the light control device 130 which 

35 adjusts the luminance of the light source according to the received luminance 
controlling signal. 
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Fig. 2 is the light source controlling apparatus of the prior art digital 
luminance controlling system. The device is a technical solution disclosed in 
the British Patent GB2, 365, 691 (published on February 20, 2002), 

5 comprising a group of selection switches (Si, S 2 , S N ) and M groups of 
resistors (Ru,Ri 2 , — ,Ri N ;R2i, R22, — >R2n; —;Rmi,Rm2» — , Rmn), with the 
number of resistors in each group of resistors depending on the number of 
selection switches, i.e. , on the number of luminance levels. The group of 
selection switches and M group s of resistors are connected to a light source, 

10 i.e., an illuminating apparatus comprising a group of luminaries (L\ 9 L 2 , 
L M )(such as light-emitting diodes), in such a maimer that each switch, such as 
Si, is connected to a group of resistors (R n, R21, — , Rmi) and the luminaries 
(Li, L 2 , L M ), wherein the number of resistors in the group of resistors 
depends on the number of the luminaries, and wherein the resistors are directly 

15 connected to the luminaries. By setting different switches to the connection 
state, the current s through the luminaries or the voltages applied to the 
luminaries are made different, thereby, the luminance of the luminaries is 
adjusted. 

20 Since the number of luminance levels in the prior art is limited by the 

number of the selection switches, with the increasing of luminance level s, the 
number of selection switches and the number of the groups of the resistors 
increase simultaneously, thus the selection of the number of luminance levels 
is obviously limited while the corresponding cost increases. Therefore, the 

25 object of reducing power consumption by changing the luminance more 
smoothly with the change of the luminous intensity of the circumstance cannot 
be achieved. 

Hence, an improved luminance controlling system is needed, which could 
30 change the luminance more smoothly with the change of the luminous 
intensity of the circumstance so as to achieve the objects of reducing power 
consumption and saving cost. 



Summary of the Invention 
35 The present invention provides an improved digital luminance controlling 

system, in a light source controlling apparatus thereof, the resistor and the 
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luminaries are connected by a switch, thus the luminance of the illuminated 
area could be controlled by selecting the number of the ignited luminaries. By 
reducing the number of the ignited luminaries, the power consumption could 
be reduced. 

5 

The present invention further provides an improved digital luminance 
controlling system, and a digital luminance controlling apparatus thereof 
compares two successively detected values of the luminous intensity of the 
circumstance. If the difference between the values is smaller than a 
10 predetermined value, the sampling frequency is decreased, and if the 
difference is greater than another predetermined value, the sampling frequency 
is increased. By adjusting the sampling frequency timely, the luminance 
controlling system could operate less frequently and thereby the power 
consumption could be reduced. 

15 

The present invention further provides an analog luminance controlling 
system, comprising a light sensing apparatus, an analog luminance controlling 
apparatus and a group of light sources. When the light sensing apparatus 
detects the luminous intensity of the circumstance, it sends an signal of the 

20 luminous intensity of the circumstance to the analog luminance controlling 
apparatus, and the signal of the luminous intensity of the circumstance is 
converted into luminance controlling signal according to a preset 
magnification by the analog luminance controlling apparatus, and the 
controlling signal is applied to the light source in the form of current or voltage 

25 to adjust the luminance of the light source. Since the luminance controlling 
apparatus works in an analog manner, real-time luminance adjustment could 
be realized, and thus the power consumption is reduced. Meanwhile, since the 
analog-to-digital converter (ADC), the digital signal processor (DSP), the 
memory and the light source controlling apparatus are not needed any more, 

30 the objects of saving costs and further reducing power consumption can be 
achieved. 

The other objects and achievements of the present invention will be 
obvious by referring to the following descriptions made with reference to the 
35 figures and the claims which will be helpful for better understanding of the 
present invention. 
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Description of the Drawings 
The present invention is explained in detail in the form of embodiments 
with reference to the figures, wherein, 
5 Fig. 1 is the prior art digital luminance controlling system; 

Fig. 2 is the light source controlling apparatus of the prior art digital 
luminance controlling system; 

Fig. 3 is the digital luminance controlling apparatus of an embodiment of 
the present invention; 
10 Fig. 4 is the schematic plan view of a group of luminaries composing the 

illuminating apparatus of an embodiment of the present invention; 

Fig. 5 is a digital luminance controlling apparatus of another embodiment 
of the present invention; 

Fig. 6 is the flow chart of the operating process of the digital luminance 
1 5 controlling system of an embodiment of the present invention; 

Figs. 7 A and 7B are the analog luminance controlling system of an 
embodiment of the present invention; 

Figs. 8A and 8B are the analog luminance controlling system of another 
embodiment of the present invention; 
20 Fig. 9 is the flow chart of the operating process of the analog luminance 

controlling system of an embodiment of the present invention. 

In all the figures, the same reference numerals indicate the same or similar 
features and functions. 

25 Detailed Description of the Preferred Embodiments 

Fig. 3 is the digital luminance controlling apparatus of an embodi ment of 
the present invention. In the figure, a group of selection switches (S i, S 2 , 
S N ) is connected between the resistors (R i, R 2 , . . Rn) and the luminaries (L u 
L2, L N ) that compose the illuminating apparatus, and a corresponding 

30 number of luminaries can be set to the ignited state by setting different 
numbers of switches to the connection state, and thereby to make the light 
source comprising the group of luminaries provide the desired luminance in 
the illuminated area. Compared with the prior art technical solution as shown 
in Fig. 2, the embodiment could greatly reduce the number of resistors needed 

35 and the complexity of the circuits while maintaining the same luminance 
controlling level, thus the power consumption is reduced. 
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Fig. 4 is the schematic plan view of a group of luminaries composing the 
illuminating apparatus of an embodiment of the present invention. In the area 
that needs to be Uluminated, there is an illuminating apparatus comprising a 
5 group of nine luminaries (L 41 , L 42 , .... L49), and the arrangement of the 
luminaries is shown in the figure. It can be seen from the figure that luminaries 
in different positions contribute differently to the general luminous intensity of 
the illuminated area under the same illuminating conditions (the same rated 
power, the same current, etc.), for example, L 45 contributes more than L44, and 
10 L44 contributes more than L41 and so on. Thus it is possible to select the least 
number of luminaries that are in the ignited state by using a particular 
algorithm according to the different contribution rates of each luminaries to 
the general luminous intensity of the illuminating apparatus so as to achieve 
the desired general luminous intensity , thus the power consumption is reduced . 
15 For instance, under the same illuminating conditions, the light source 
comprising L42+L44+L46+L48 could achieve the same general luminous 
intensity as the light source comprising L4i+L4 3 +L45+L 4 7-*-L 4 9. 

Furthermore, luminaries of different rated illuminating power could be 
20 selected according to the different contribution rate of each luminary to the 
general luminous intensity, and resistors of different resistance values could be 
selected to be connected to different luminaries, thereby, different luminaries 
could have different luminous intensity under Hie same luminance controlling 
signal. 

25 

In addition, some electronic devices, such as mobile phone, PDA 
(Personal Digital Assistant) etc., may have a display screen and a data 
inputting apparatus comprising a set of keys, and in the same surrounding 
environment, the luminous intensity of the illuminating apparatus under the 
30 control of the luminance controlling apparatus could be different in the display 
screen and in the area of data inputting apparatus , and thus the power 
consumption is further reduced. 

Fig. 5 is a digital luminance controlling apparatus of another embodiment 
35 of the present invention, the digital luminance controlling apparatus is an 
improvement based on the technical solution of Fig. 3. On the basis of the 
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technical solution of Fig. 2, a group of switches(SN +l , S N+2 > S n+ m) is added 
between M groups of resistors (Rn, Ri2, Rin; R2i> R22> R2nJ Rmi> 
Rm2, • • -Rmn) and luminaries (L i , L 2 , . . . , L M ), thus compared with the technical 
solution of Fig. 2, the present embodiment could have more luminance 
5 controlling levels available for selection, so that the luminance could be 
changed more smoothly with the change of the luminous intensity of the 
circumstance so as to achieve the object of reducing power consumption. 

Fig. 6 is the flow chart of the operating process of the digital luminance 
10 controlling system of an embodiment of the present invention. The display 
screens of electronic devices such as mobile phone, PDA (Personal Digital 
Assistant) have different states. In the p resent embodiment, there are two 
different types of states, i.e., the igniting state and the non -igniting state, 
wherein the igniting state is the working state that needs manual intervention 
15 and the non-igniting state includes the stand-by state and working state that 
does not need manual intervention, etc. The working state that does not need 
manual intervention is, for example, the state of data exchanging with the 
computer or network and the state of calling for a long time, etc. 

20 The electronic devices are usually in the non-igniting state, and when the 

state changes to an igniting one (step S620), the luminance controlling system 
first detects the luminous intensity of the circumstance (step S630) and then 
preliminarily sets the luminous intensity of t he illuminating apparatus of the 
system according to the luminous intensity of the circumstance (step S642) 

25 while initializing the luminous intensity of the circumstance sampling 
frequency (step S646). In step S642, the luminous intensity of the 
illuminating apparatus of the system could be set to zero according to the 
luminous intensity of the circumstance, i.e., not using the illuminating 
apparatus of the system. 

30 

Afterward, when the next sampling time is up (step S650), it is 
determined whether the electronic device is in the igniting state (step S660). If 
it is, again the luminance controlling system detects the luminous intensity of 
the circumstance (step S670) and sets the luminous intensity of the 
35 illuminating apparatus of the system according' to the luminous intensity of 
the circumstance (step S680), and if it is not in the igniting state, the whole 
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system is set to the non-igniting state. 

When the sampling has been performed twice or more, each new sampled 
value of the luminous intensity of the circ umstance is compared with its 

5 previous sampled value of the luminous intensity of the circumstance (step 
S690). If the absolute value of the difference is smaller than a certain preset 
value Value 1 (e.g., 2 lux), the sampling frequency of the luminous int ensity of 
the circumstance is reduced based on the difference (step S696); if the absolute 
value of the difference is greater than a certain preset value Value 2 (e.g., 10 

10 lux), the sampling frequency of the luminous intensity of the circumstance is 
increased based on the difference (step S692), wherein Value 2 >Value 1; and 
if the absolute value of the difference is between the preset value Valuel and 
Value2, the sampling frequency of the luminous intensity of the circumstance 
remains the same(step S694). 

15 

In the end, return to step S650 according to the adjusted sampling • 
frequency of the luminous intensity of the circumstance. When the next 
sampling time is up, it is determined again whether the electronic device is in 
the igniting state, and the above process will be repeated . 

20 

Fig. 7 is the analog luminance controlling system of an embodiment of 
the present invention. The analog luminance controlling system comprises a 
light sensing apparatus 710, an analog luminance controlling apparatus 720 
and a group of light sources 730. The analog luminance controlling apparatus 
25 further comprises a mapping amplifying circuit 726, a controller 722 with 
timing function and a switch 724. 

When the light sensing apparatus 710 detects the luminous intensity of the 
circumstance, it sends a signal of the luminous intensity of the circumstance to 

30 the analog luminance controlling apparatus 720. When the electronic device 
employing the analog luminance controlling system is in an igniting state, the 
controller 722 with timing function sends an activating signal to set the switch 
724 to the connection state, then the signal of the luminous intensity of the 
circumstance is converted into luminance controlling signal according to the 

35 preset reverse magnification by the analog luminance controlling apparatus 
and the controlling signal is applied to the light source in the form of current or 
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voltage to adjust the luminance of the light source. 

The reverse magnification of the present embodiment is shown in the 
curve 760 of the figure. The curve is continuously changed in real-time while 

5 the higher the luminous intensity of the circumstance is, the lower the 
luminous intensity of the system itself. The reverse magnification could be 
preset by the manufacturer of the electronic device or by the user. The 
luminance controlling system having an reverse relationship with the 
luminous intensity of the circumstance could be applied to electronic devices 

10 providing backlights, such as the liquid crystal display screen of the mobile 
phone, etc., wherein the higher the luminous intensity of the circumstance is , 
the lower the backlights intensity of the display screen. When the luminous 
intensity of the circumstance is greater than 1 00 lux, the backlights intensity of 
the display screen is zero, i .e., the illuminating apparatus of the system is not 

15 in use. 



Accordingly, in the preceding digital luminance controlling system, the 
luminance controlling signal sent by the digital luminance controlling 
apparatus and the luminous intensity of the circums tance could also have a 
20 reverse relationship, and the reverse relationship could also be preset by the 
manufacturer of the electronic device or by the user, except that it is a 
non-continuous grading distribution. 

As for the analog luminance controlling system, luminaries of different 
25 rated illuminating power could be selected according to different contribution 
rate of each luminary to the general luminous intensity of the illuminated area . 
Resistors of different values could also be selected to be connec ted to different 
luminaries, and thereby different luminaries could have different luminous 
intensity under the same luminance controlling signal. 

30 

In addition, some electronic devices, such as mobile phones, PDA 
(Personal Digital Assistant), etc. , have a display screen and a data inputting 
apparatus comprising a set of keys. The luminous intensity of the light source 
under the control of the luminance controlling apparatus could be different in 
35 the display screen and in the area of data inputting apparatus while they are in 
the same environment, and thus the power consumption is further reduced. 
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Fig. 8 is the analog luminance controlling system of another embodiment 
of the present invention. The system differs from the analog luminance 
controlling system of the embodiment in Fig. 7 by that the analog luminance 
5 controlling apparatus 820 mapping amplifies the signal of the luminous 
intensity of the circumstance into the luminance controlling signal according 
to the preset positive magnification and applies it to the light source 830 in the 
form of current or voltage to adjust the luminance of the light source. 

10 The positive magnification of the present embodiment is shown as curve 

860 in the figure. The curve is continuously changed in real-time while the 
higher the luminous intensity of the circumstance is , the higher the luminous 
intensity of the system itself. The positive magnification could be preset by the 
manufacturer of the. electronic device or by the user. The luminance 

15 controlling system having a positive relationship with the luminous intensity 
of the circumstance could be applied to self -illuminating electronic devices, 
such as traffic lights on the roads , wherein the higher the luminous intensity of 
the circumstance is, the higher the luminous intensity of the traffic lights so as 
to facilitate recognition. 

20 

Accordingly, in the preceding digital luminance controlling system, the 
luminance controlling signal sent by the digital luminance controlling 
apparatus and the luminous intensity of the circumstance could also have 
positive relationship, and the positive relationship could also be preset by the 
25 manufacturer of the electronic device or by the user, except that it is a 
non-continuous grading distribution. 

Fig. 9 is the flow chart of the operating process of the analog luminance 
controlling system of an embodiment of the present invention. Electronic 

30 devices are usually in the non-igniting state, and when the state changes to an 
igniting one (step S920), the controller with timing function sets the switch to 
the connection state to set the luminance controlling apparatus to the working 
state (step S930). At this point, the system sends luminance controlling signal 
according to the detected luminous intensity of the circumstance , and the 

35 luminance controlling signal could adjust the luminous intensity of the 
illuminating apparatus (step S940). In step S940, the luminous intensity of 
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the illuminating apparatus of the system could be set to zero according to the 
luminous intensity of the circumstance, i.e., not using the illuminating 
apparatus of the system. 

5 Subsequently, the timer in the controller is set to the working state (step 

S950). When the timing is over, i.e., when the next detection time is up (step 
S962), it is determined whether the electronic device is in the igniting state 
(step S966). If so, return to step 950 to repeat the process until the electronic 
device is in the non-igniting state. If not, the controller sets the analog 

10 luminance controlling apparatus to a stand-by state (step S970) and then 
returns to step S910. The duration in which the timer of the controller is in the 
working state is preset by the manufacturer of the electronic device or by the 
user. 

15 Although the present invention has been described in detail with 

reference to the embodiments, it is obvious for those skilled in the art to make 
substitutions, modifications and variations on the basis of the above 
descriptions. Therefore, if such substitutions, modifications and variations 
should fall into the spirit and scope of the appended claims, they should be 

20 included in the present invention. 



25 



